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(54) APPARATUS FOR MEASURING WAVELENGTH DISPERSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To measure a wavelength 
dispersion at a specific point of an optical transmission 
line or in a specific transmission path formed of optical 
fibers after laid. 

SOLUTION: When an optical pulse of a predetermined 
wavelength is brought into an optical transmission line, a 
reflecting light and a back scattering light reflected and 
scattered at each of connect parts 5 and 6 and an 
optical fiber leading end part 7 return. The return light is 
detected and a delay amount of the return light is 
measured by a wavelength dispersion measurement 
apparatus 10. The delay amount corresponds to a time 
before the optical pulse brought into the optical fiber to 
be measured returns after reflected and scattered at 
each connect part 5, 6 and the optical fiber leading end 
part 7. A delay amount generated when the optical pulse 
passes each optical fiber set between the connect parts 
can be measured on the basis of the time. The 
wavelength dispersion measurement apparatus 10 
measures the delay amounts while varying a wavelength for every predetermined unit, 
sequentially measures the delay amounts at predetermined wavelengths, differentiates the delay 
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amounts by the wavelengths, thereby measuring a dispersion at the predetermined wavelengths. 
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9Bs«a met c ©niawst*? T xka 
^tsctms. ttfiattiHSKs i ott. ctih 
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mBEKssi£5«tc «t o race s ftfcitusefi o #©2 

SB 4 . «E*'<AXS«¥8» 6l08EaaW©fe7 y Y 
> t{c AW 3 ft tufa* / -ou * ©jgg £ ks^k > r . Mia 
a»J3t*7 y -C ><©«**MR£#«>S»*t*R4 . 
SCi ««Nft 4 r *«**7tMHJEiaS. 

[SWOB 3 ] M&g 1 SEfcHJ^tcfa^T. 

mfiBSSifia'j^#ia«. ^riajijifi©sij^>Ft^i u a r 
fii/saftsi^-ctoo, se»a©f s ^*Ji'f f -f*ffl 

t, »fc fi? $ ;u?H»(c J; -a r tut BS&B£*a?> 5ci« 

[rt*^4] i#*^i~3©^-rn*Hc*jt^r. 
ffrgasssa^&cc j: , xteamms. s ft /diss^c 
«■ o tid warn? %tf 5 nnmimtt $ 6 tc s c ^ 

[ai*3i5 ] is*^ i ~4©^-rn*Hcfc^r > 

ace-r ssftitace^a* s 6 k«*. •& c 4 4 * 

marnxm^sat . &mt*»8-?*tii& 3 ft s c 4 * 

4 -r -5 jgs^»a>j^a 
[ff*5S7 ] M$gi i ~5©i»rn*>{c*ic>r. 

®T^©?ss*w-r saju^-c* *) , 

BS^S* 6 IftW S *1T *» 6 BU IBM 0 *3J«tWE*tftUl*a 
CCJ: ■or^W3ti4*-C©^*iiMfi4 O-caiJ^-rS 

c 4 4 -r 2><&&ftmmm&. 

&£3J4. S5fB*>'^x^a5tcJ:or^?rjijil$1±-5> 
MiB0fSB#ra?:fiS^-S ^ 5 > ^®JSPSP4 4ii5C 

[»*^9 ] i ~6©cj-rn*>ic*ji,5-c. 

Bffi«ft©**Bf5EH»a»©SgHfi#*ffll»r3iffl3EIB 

3ftfc7fc-c*9. 
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S9E3tel*a*l8W. 9WER»)*©«KK)l*jfcl/fc««a«i 

«#4«riBawi«#4©iai©fltffla«:*-3i>-ci!ri2iSH 

fl48>JS-r -5. C 4 £1#m4 T£ifcg#ffciiJ;££|g. 
KCSWt-«»K:a^»'r5SflaE8l«:tf 993IS4. fflfi^ 

io wt^s^uTWiaansKA^-s-siMRSi*** 

[i»5j&Sii] m*^i ~6©^-rn^«:*sc>-c, 
HnasaHje*? y -f^«cA»sns«ria*/<^«. hu 

*w?a»«*©iaBi«-^«: j: o rHisaaEns ftfc^ b 

ffria^tH^ti. BtriB^f3^-c*>SBfriB=j t-u> h 

g©7t^-JU^*fflt,^-C^y-ci #-f >tftifi4tf ^ C 4(C J; 

20 »>. mriBg:iia«-^4pjDJi^©mMfi < j^^a<f^a 

B?iBjisa«'jg^ia». miia^ fo^ >««ft«36> 6 w 
* s ft s msmmm^ t m smmm^ t © nvmm tc 

C»«3H 1 2 ] m^g i i Kte^T. 

■!f*»4. WKU— !f*«3ft»6lH*Sft4*K:»0-CW 

30 4, «rBBSEW«#*»*omWBH«»i'7*KA*-i- 
S^JgS 4 Srffil;?. 5Ci ^^St i * S«£S#«WJ©R 
1. 

[»*B13] HM0ni 1 SSfcttl 2(C*iC^-C. 
WI3»W3e*7 y T0^4±«3«4=&WrS^ 

fiX3ft, 

WBBWffi«8»»©9Elllfi#K: J: r>rffljS8BaEWr*C 4 
5cJ:oT^(iSt3ftA:BUfa3t-U> h^MfB^^ y 

40 7t ^^r>^tt>«IS«8©±D«©ffi»«l«:3!Iti4«ria 

k ^ stuia^ t - u > h ytzm^-c m&5m<DM 
Btria*^-;u^atfS#i5«. mssiww^afrian t-u> 

fijia^^a y-f >«iigs^6ai*3fteB«ie*imfg#(c 
it l -cmi^enm#© a jfimsfii©fi'#©» «aiB 3 1± 
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[imm 1 5 ] imm i i tcn^t . 
**»jse-r -5«fi»j5e*s* s 6 «:«■*. sci t 

[M&916] sf*S15«:fel>T, 

mEsmft&]&^m*t>tiit)3ftzmaBmmftZM^-c io 
m&mm^ommsizfflfe-r h mssmsm t . 

[&i8©f*lffl&lB9J] 
[0 00 1] 

[0 00 2] 

[ft*©8ffi] 367y^^KA«StiA:*^^B. % 
77 -^©JSJT^frTfi. fti@©x--<i> h;Hfa. %vr A 

« ffltSfil 5 tifc*^;u^ ©ie^3&J^««jK:tf35J o/tJ; 
5tC&£. £©<J:5&Jl^£*:7r ^'©^ffcil^. 
#7 r -*/<©#»«:«. ^(DSHKtCDt, £-*-F# 

ft sg&ss^tfc . fijg*- f# 30 

tt. r -/^©t**4©®*r*3&i*©?fifiK:*K£;ur^ 
3e7r-r^©«*4tttjgH^©fc©-C*0. ft? 

©«jgis©«jgfcj;o-c*7r -Y^rt*e«-r^3fe©e 

[0 00 3] »5#ttiH£§IKtt. C©£ 5 t -r 
><©#IM^*iHfc{ci'I5&i-4fc©'C*a. se*#>6*a 

u -e- c a mm l fcx/wa ommmmmmzmmm 

288 3 tltc 2 -rxomS: A 1 SO* A 2 ©*4»aiJ5e*7 r 
W/N-tcAWL/. ^Crt>6ffiWU/t;7c^;l,X©{itBg&cS 

•r3is-rgfa@^ra«rfiijs-rsfe©-c*s„ 

[0 004] 50 
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*aaffii pf «ti**j*-c*fi»tfc4 jus 0 rc^. 

T*tefctttt©»Rllt©3fe7 t ^'<fc»LT»*#tt©W 
-cti. #/<**©A*tm± WWWJ*iJtlSWaffiit©»^ 
[0 005] — ife^t*©*:? r -Y ^fJSRftO 

r, «fi»*©aw5eta:e*s!{6tifc*7T -r^KWo-c 

iE»ttift*«-tSt«:«!lje-r4CiB"C*ttl»©*ai!tlirc* 
[0 00 6] Sfc. *7r ^©$g#f&£j§jS&£ffl 

otacei/fcate. *©auseis*tt*eaa»^»«:»'r 
4««b5ffceejasfr. *©*eaB©»*fflwtc*jws 

iMJ&£ft;©?8S#ti5£«'JS IfcCiK jfiSf-r. 
^■¥>«KM**liW4*7 t -f ^©iSfi»«*iBSrrS 

[0 00 7] *jat?«» itsc^^^^/Ho-cei* 
u-hcrsji^H^^iurt^^. corns* ytmm 

r-f^M(*AU *©iia^©^MVU^(cMLT: 

mum*. iWffl-r 4 1 1, > 5 twit «, > * . l *^ 

{jtaifih, SEP^©*^t -f/<©«E6fl**Wfflrr*fc 
«>«c». »SJ«©|glB©*7T-/^*inWiftfijj«4iE 
MKCjBJE-Cfirtt h« v i'©@jBiT«ci'©J: ^ %#tt©li 
ffi^N'-Y x«riS:W-cj:H©*>*s^*>6«:C»©T. gScgftf^ 

©^^ r ^^©sas©»as^tt*aB5e'ri'i»tti«Hir 

CC^ofco 3fefSM3S©§EP^«:«*T> zfmtfi 

E»3nr«,»4*. cn6©^T>^"K:^|5{#tt*WO 
ftOi>(D4Il^i/Y X©KS;ii^{C?ft < & * © 

©fitS»«**©fi^aflW-cffr>t:t>4. Sfor. imk« 
©ftfcjUif&KIHg S txtc&XT > 7-©^fjt^tt^S'J^T 

•5 ttj(Eft»iM$tt*^-r©3&4li»«:jai6ac» t <t' c s 
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[0 00 8] #2PJB. C<D£ 5 &.£{Cffi#Ti9fP3 ft 
tcb<DT$>K). fOlWB, Wmflkfribv 7 A'VC&i 

[0 00 9] 

[»H*»ifc-r*fc«!>©*«] ±jfiL»]fcwa*JB*-r* 

•CWKSMJg*? t 6 Hit* 3ft &R 3 # 

Sft/utifieMO ^©jl5ia^S'J^-rSilMfiS'J^#l5 

t A JVC AM 3 ft/cii«fa*An,xcDvfcg<t (c«-3l,>t. 

ccoxstemmTZftyr A>iitffimtima)yt'*)i> 20 
R«3****tB*s-c*ffiu. -e-©Mf)7t©a^a*a 
O'ffcSL u r R o r < s * -c©ji5ia?raijs-r s 

C©J:9K:t/t»J£3ftfc««tt 
©ft? r -r^&ffl&f -SC i(C J: oT^G^SJiStffl'J 

stsct^t^s, -ec-c. cfteowsaaoarog* 30 
sinBacKMneu. ^©a^a^Bf^s-c'tft^u 

[ooio] it^2 tcetteftfcjft^fkMSfa 
«. MnBmmi i(cia«stifc««»i«Hffisai©-* 40 

©i&B*£ignnifcr*£. C©#SWB. 1 5 2 

0 nm~ 1 5 8 0 nmOKTSS?: 1 nm^O. 1 n m 
i¥-Q.-emk2-&tc<0> 1 3 0 0 nm~ 1 6 0 0 nm©R8 
T3 0 n mMT^t^tfcO T*5CDf, -€■©$«£« 

[ooi i ] fi^3tcia$g3n/c!gs^tj(isij^g 

B. BulBW*^ 1 £/cB2 tcfB*g3ft/d£:g#f$[I'J5£iS 
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nfc^»P3i£«r^nyft-^^©-c. cfttca-^-ciiM 

a*S'MT.2.i^^.<!:IilS§^fiS*i«Ji<!:%.5©r > C© 

lateu -en{cs-5^rajia©aijs%«f:-5rtf^ £ 5 tc 

[0012] i»*^4(CfB«83tl/ciKS^«5j«"JS^ig 

b. tuiBif mm i ~ 3 tcia&s ftfc&£&ttiH££B® 
ace s n/c ii5ia(c*t l t mo***? 5 i^wjnm#s 

£3 P>CC«;L£ £>©-?&•*>,, — @<SMW]©cJ:^'tafiE« 

^#*i©"c. c©^«isiW»n©TSct(cj:or-e 
©S>JSfflS*|fiJ±-r £ J; 5 tc u fco 
[0013] t»*^5 KIB*83ftfc?£g#tfcarJSI£H 
B. milBit*]® 1 ~ 4 (cEttS ft7dft£#ttffl£&E® 

s*>©-cS)S. coRMtt. $g#ffe£a'j;rrs spills 

tC, Mt3*©^lSiCS-^^r3iS©OTDRS'J^g<!: 
|1I«©^7 r A *<DH&»*m&* h «t 5 tc Ufc ^>©r 

[0014] f»^6 (ClBtKShfcttJbM&^&B 

^3n^fc©-C*^ 0 C©^«, tdHMUHKc «t o 
riim©0 T D RSte«g4(^«©^7 r A 
i'*«J5e-r •2><fc ; 5{CLfc*>©-CS>S. 
[0015] IS5jai7 CClBt83n/c^S»t5(i'J^J|g 
B, BMlBW*^ 1 ~ 5 (CiBtg3 ti/c^S^Ufite^g© 

*mtc j: o -ctfca 3 ft s * -c©b#p^* ®5ia 4 o raise 

**±JiS#8* 6ffi« 3 ftr*i 6*lfta*«"C«a3 ft 

s*r©B$ra4®sa4L/rt>4©r. ^^vux^k^ 
etcA^sfts^-c s >{fmn*3micc-c®$iicmM 

[0016] m*m8 iciffiztitc&sftmmmw 
b, Buiaw*^7(cie*g3ft/c«g»fwjs^s©-si 
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a#*sfj£B$iBi«ji3-tf a c t k. j: «j Htife^vi/x^m 

Str&7^;UX2S£S$£. «BE*-»-«^x|6*aJ{CJ:o-C 
#*aa 3 WKBB©*flB**B3e-r £ * A 5 > ^SUfflJ 
8P£*«§;i£fc©t?*£. C©^«. 3fc^-il/*£)jX# 

tnmmx. j: o r jg^ $ tiftjmmmtttt m*f <* ft* © 

[0017] w*^ 9 tcnus n/c^s»ixi'j^sig 10 
— <t it, w&b>w * h mt> s n 

nft&aum-?* *) . fri bsss ws^sa . 

WTKR *) #0C*t«?j- 4 B«iS*ltHM# £ mriB^iSffi-^ £ © 

*©S!te*&fJ£««tt©*W»#K: J: ^iST £ c £ 20 
«c«fc->r. R9#©&gccmt,/cSmw& ; &ajfi^£ 

5ccufc*>©r*4. 

[0018] 1*^9 1 0 KiB*S3ftfc»g#»tffi'J5££6H 

«, MiBi»*^ 9 tarns nfcigg^«ti>js«a©-* 

*ffi«-r*U— !f*«4. mffBU— tf^J&^ttiWSft 

STfecc^u-cfriB^iraff-^KS-^^r^g^iS^tf^^ 

&«g££B*. -5 &©-?&■&. C©^HJ«, ii*]g9 4C 30 

[0019] M^q| 1 1 tcfBttSftfc%£#l»H££K 
«. 1»E3»J»I 1 ~ 6 {CiB«3 nAittft^emttKO 

— 3S««« iir, mmmmyt ■? r a >^ xm s ft s 
«rsB3l£^ ;u * « . friB^^* £jsS*«*» 6 fcbW 3 ft h 

: &mtm 3 n/c 3 1 - u > h *-c* 0 . iriB^ffi^ig 
«. mriBR<37t-c*^HulB='t-u> h#{c*tt,T«riB 

fflt,>tAfcy-f>^!«CiKJ;0, ftriB^ISIfi 
-^<blSlG^^©mMW^*iai«-^*ffi*-r.5^T-a * 

-otfc&g-cutjjSESft. mrssisiaaffig^stt. iwb^ 

t- a * ^ >t&KS2*> 6 HtfJ 3 ft SBtriBtfcfflfl-st £ HtTIBS! 

n«-9 £ (DfflcDmmicm-ii » r mriaa^a*S'i^-r s 

tx s ?r jgiK^iig-r s c <t {c j; -c r a b - u > 
h#£U *ftfc*W5e#7TV'<{cA»U ^©RO 
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m#£©ra©(4ffl^{ca-^^rii?ifi*s'j«-r €> J: ^ 
[00203 m$8 1 2 ictaiss nfcifig^tftiwsiiB 

S'7*fcA#*S»fi8£*flM.Sfc©r*S. C©|g 

wu. mmmi 1 cciBts©3t-u> yytz&m-rzye 

[002 1 ] fl|#9 1 3{tfBiS3ftfc&ft#f5ai'J5e£lg 
tt. mriBlf^l 1 i&ttl 2KiBi£3ttfc&&5}-ft«&J- 

gamsmc «t -a rffl««ge«r a c £ cc «t o r ^bs 3 n 

fcBufBn t - U > h ^^HufB^:^ r -f KT > ^*«tl»K 
©T»5^CA*fra££4>(c, huIB^7t <<^T>7'P 

ffi^K©± 0 ^© w*f mcmti h suibr 13 *r $> h wib 

«:> ^■©<gg^l5(^f.'JST-5ti^ ; &*ftWK:»SU/c4> 
©■C*S. 

[0022] mm 1 4 ibis 3 n/cigg^tjti'js^g 
t»r«friB3t-u> h^£«t^n-^^e*w-r-2. 

— 5EjKS©^Mt-U>h3l£*tU*H/r*jO. BtflB-^^ 
337 ^Jl'*«r3e.CC<i^.-2>fe©-C&-S <> C©^« % it 

mm 1 3 tciBtg©^^ t a >*T>-7<pmmmcycJ-o\<x 

■Caift^y-f >HM#tfftft£©-C. *ft^±fS 

fc»«c. ^s^-sic^jfr-s/cisf)©^-^^ >^ 
a^^XRg^tfjjn-ra©-c. ^-©^^x^^w^c 

[0 02 3 ] ISSOI 1 5 KfB«Sftfc&g#ffciW5£§Sg 
«. Unen^qil lK:gB«g3ft/c?gS^fS(a>J5£«B©- 
SD5SSgfil£U-C. t?IB^^UX^#|9:7!)>eai*f$ft-5» 

{bfc<fc -3 r 3t^';u^^*S*>6 mm 3 ft/c^>-;u^*i 
r-f^{CA*f3fta^^l/^©^fi*?fiftiiJ5e*l8-C9J 
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[0 02 4] gftJjai 1 6Kge4£3ft)t&fi#t5tfW:£^g 

mmmmtux. mimmm^m\ striae ;u*© 

*S. C©2PJ!«. W#Jg 1 5 (CB||Ottft»S^Jft« 
[0 02 5 ] 

[mwvmmowm] ktf. *$6E*araiLfc— is*© 
[0026] cm i <DW&<mm *«M*JWH bfcHi 

1 ©S^©»/&Ccra*?fcg#ffcjM5tiSS«. 3fc^VUX* 

t*«»iaoitett:-3i<>T*». *htcK-3i>r«ft 20 

^ffc^S'lS-sTS <fc 5 K l//e&©T£>So 
[ 0 0 2 7 3 S 1 B. ^1 ©Htfe©0flltcffi£ies^K 
aB5£S6H©«<aE*S%-3-|a-C*4. C©SHfc©JK»-C«. 

Lr«fi#Ra9©6BB 1 0 ©Atti^iSi 1 8 jcaansti. 

i&mtzi* i> ^f^g|5 5 7 -f 3 ©—*»«: 

SSKSnn»4. 367T^^3©f6*B3*i'*Sa*« 

6«r/rur3t7 7-r^4©— sstcggKsnrtiS. ft? 30 

r -f '<4 ©ffeiSB 77-f 'iftJHB 7 ZBlS. 0 X t» 4. 
[0 02 8 ] ttSftttflfCiai 10«. * -f 5 > 
Sill. «finK*« 1 2 , X'WXft£BB 1 3 . 
7t^[S]14*S^S 1 4 . ( O/E ) 1 5 . 

?4 1 6 . Wmm. 1 7 1 Z^As-Cffil&Ztl 

s. 

[0029] «gpj^« 121*. warnm t Lx&m 

SftSS/fcifcgl. 31jL£m, 1. 5 5m m. 1. 65 

u m*6«ra{crn&t«tt©afi©**ii«WK: iisc o 

SoJ^£aS12«. 1 520nm~1 58 0nmOit 
jfcB*lnm-t>0. 1 nm^tftT^bSlffc^. 13 
00nm~1600n m©H-C 3 0 n mm&xmt$ H 

S3fei8i 1 2 *^6Ui^3 *l£ifcg©fii», * -f 2 > VWB 
SP1 1 l*»6a*3ti4«fiH3E(t#«:J:ot:RS3h 

So 

[0030] X'tjuxftSHB i 3«. ^nettsxw 1 

2*>€.WW3n**3ftJAWSti. *©AJtft© 1 %B*r 

* -r 5>^$uaigi5i i i*e,ffi^3ns*-fs> 50 
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fthrs. fcrc;i<xft£BH.i 3». H^t/rc»tti*&ts 

*^eW» (AOM) . IKJSS. *Y 

-CtftfiXSnS. fNi«¥3E9IS». AJH#© 1 &BSr* 

*iaw*6a*sti*ig«Hi#©«aa»K:jcofciajT 

ftxm?Z. MMB, ffi£©jB«&Mfttt©IHIM3 

#*a*-r*. *y »*brw** -r 3>ywawi 1 1 
fiSfcEnflnTS. cnsa-^t. ^^ux^@gsi3 

X£ft#|Sj14*S^i§ 1 4SCJfAW*4S 1 8 ^lt*7 
7-f^2~4«:fflW-r-5. &*$. j&BnJ^fcffiil 2#>6 
U1W 3ttS®* ©»fi©*JWW6TSHH»(CAftf 3ti 
•5<fc5(c&&©-e. #/<U'X$6£iai& 1 3 tt. c©W?§ 

©iH«iftja«a»Scf*EEia*W»br«,>4. c©j:9«: 

[0031] £ y 5 >y$ij®gi5 1 1 1«, ^-^©tu 
testis u/c* 5 > ifm^it^^^m^. 

HISSl 3Mf-f H'tbl^Sl 6K, ft^;l>*©j&g(c 

w*s«SBte«^*^"jgBfc«i 2tc. iss^ift© 
flWfH*dA#««nT«B 1 7 1 K-en^ttW^-rSo c 
©$ -i 5 >^m^i^Jt'Xts©m-^-c*So 36^<;i/X» 
4.0881 3{*c©^-< 5>^^s■^*^^-Y^•^;^©t^3ic 
4>si#{c^^i/^^a^-rs©r. c©5?^5>^ft 

-^©y^^' U^l-©«SI€rSIJ®l-r-5C<»:tCcto-C. 

^©**Wtarr*ci36*r**. jgsi§^ff^«. ttra 

©«fc 9«cififi^ra*W 1 2 *»6ffl»3h436©ift** 1 
5 2 0 nm~l 5 8 0 nm©ffl-Cl nmifit^tSti 
S«^{C«. *<OWC&?m\Z. 1 5 2 0 nm. 15 2 1 
nm. 1 5 22 nm. • • • © J: 5&&©£ 0 . 13 

0 0 nm- 1 6 0 0 n m©Pflt> 3 0 n m#ft-C^{b3H± 

-€-©l9;Srt§B. 1300nm. 1330 
nm. 1 3 60 nm, • • • ©J:5Scfc©<!:&-2>„ W#f 

^{f-^t* . c ©ct 5 a-si©jftfiawe« «t 5 ®ji 

[0032] xtifam&'&m 1 4 «. ftrt)\,x§i£mi& 

1 3^e»tbi*3nfc*^-;ux3!»iAt*3n. -e-n^Ata^ 

^18^U, I'J^^*-5^^r-( r >'N-2~4(crfi] 
tiXliim? i> t *HC%? r A * 2 ~ 4 fffl© 3 ^ f ^S^iK 
SP5 SO'6 7 ><jBB»7 -CJSftfSO'tJiiLU/cSM 
*SO'^S*gL*^-^^^g|l 5{CtB*f-rSfe© 
"C*So *-^»^»!gl 5«. *^IttlBt&»l 4* 

6tfiW3nsss=f^Si>'^*f55SL^A*f3n. -e-n^ 

•SRflWCgERl/T. f 1 ^ U^tb^l 6(Cffl^)t-S„ 

t^-t u-f tbisss i 6 «. ^ y 5 svymu i i i ^e>7t 
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fflftsi 5*>ew*sti«^^«#«. sniffs 

ij&gfi 5 SO* 6 ^ 7 r A njt^SSU 7 'CSStRtftjflL LfcS 

pm&\ i i#>6#-( 5>y<t-5t* s (±i^2nr*>e.-'^i' 
^ft^A^Sfi&s-c©^-* w f-fAfcaroe-rse 

[0 03 3] fcT, «?#t£SS1 7 1 tt. T 5 -* Wtb« 

s. *4%^>tmm \ i i*6tttt3ftsjwfHMMi 

HWUCCfcW 4>* 2-4 {C*tlS 

*aKi«©*jwm**ft*ftt«H-r4. t-©j: 

[0 0 34] ±aifcf-/ 5 > ^ifflffllgfl 111, *&RpJ 

ate. **i^ttii^«i4Ro-*-«aeBftsi 5 a** 
^km^mic . ?4\,4 mm 1 6 wmmmmiz^Mic v 
smsisi 7 1 &im^mK.*ti?tittfoTz>. mm^j 
$&tm 1 2 # u— tr^wc. ^-ou^^iass 1 3 30 

/■0l/*2&£gPiC > £-f 5 > ^Jtaigp 1 1 l*i^^5>^ 
[0 0 3 5 ] ^C. « 1 ©^©JBttKfliSilgfi&tHH 

•®RBi oo«if¥{c-3t-riaM i feffl'»»riBW-ri. 02 

Hl©«fi*MWJje»Hl 0fcJ:r>T a 
955^6. 7T^^5KSS3P7©#<tt-rSi6*{C*JW4 
i&S#f$t. 7 r 2 ~ 4 ©i&g#ffc#s £©<£ 

5«cuTW£3*iS©jfe%in*^BIT*9. 8t#{CB# 

ra^-r. sr. *w 5>y$iHspan 1 1». msmg. 40 

#»1 2tC*fUT&fiA 0©2gSS^ff-5f5rttl^)TSo 

cn-Ccfc o r, ®&im$M 1 2 tt&gA 0 <d%*%>* 
)\,xmm&\ 3«:a*fT-5. &tc. *^5>yiw»aiJ 

111B. B2 (a) tC7K-TJ:^Aj:^^5>^fi# (7" 
n-^A'jW) ££-f 5>^t 0 -C^nVU^^IHISS 1 

Ki3«. c©^-< 5>^M-sf©A#Kismiji<fc*-r 5 

>^t0 "Ci&B A 0 CDX/-C *X *3fe*fS]14^S 1 4 & 
CfAtttfjiBl 8^0t^r -f^2~4&tffl£t-r£„ 
7fe7r-('>'>*2~4'CAS : f$ti/c^^U^» > 3*^£ig 50 
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O'ffcSLU ^7r-l'-'-«2-4^^n^nigfiO-CAta* 
ttl 8tCRoT<S„ AtttfJfcl 8tCl-3t*fc3feA-;l/ 
^©S*t3^RO*^t5(SL3fe«^(SlttilS^ 1 4 
Tft-IIMa&Sl 5KA«3*i. eCTttftlft&'i* 

[003 61 12 (b> tt. 3^^^^MgI55SO*6M 

o'tc 7 r s^ara 7 -cjswso'm u/cigg a 0 ©# 

(b> icis^r. imW&Mai 0 «=J* * £i£^S|55 . ft 

#CC*tt6-$-St>©-C*-5. ai«:*jc>-c. 3*? 
»W5«:i]:a«)^, 3*?£&&8l$6K:ttb© 
ISC?*. 7r^^'5 l cffig|57{C{Jc©5:^5r^Or. 

■eti©^i©S^(£:*^un>*. se-o-r, t 5 ^ u-fit 

KBie». jt-l^ftgl 5K«fcoT£|ftSftfc& 
ff-^^aO. bO, c0©S[%±*J«J3'Y 3>^<t. 

$-Ys>^$ijffligpi i i*^m^$n-5^'C 

^-CA (iiiiS) dOa. dOb. dO c£«'J5£U 
n^^WSIgl 7 UCtB^^S. WTPJ^CCC-C. f 
5>iflW»Wl Hit «finJSE#ffll 2tc*tl/TiRft 

A 1 - A n©«sBBem-***JW^ia*-r*. 

r. U-fJtt8Sl 6«. iSlAl-An©^;W 
W5f-(L'-f$-{Adla-dna, dlb~dn 
b . d 1 c ~d n c *HB'AS'J^l/-C»#f^g 17KCtH 

[0037] «±©-»©5aa?rtfe>citcj:-or. » 

W^S 1 7 1 iC fctifcg A 0 - A n ©3fc;W*rtiAtftfj3g 
5Kf8gP7-CRWRO t t5tSLl/-CflOAffl^l 8icK^T 

Ad0a~dnatt, AB«1 8^61tllf3nfc^ 
JUX«7 r 4j<2 tcl-}>k&m-?ZC tlCJz ,T4D/c 
fc©-C*S©iC>ttU-C. f^U-f$-fAd0b-dnb 
(ipfc^r ^^2X^3%, ^U^-fAdOc-dn 

c «^c7 t y ^ 2 ~ 4 n^nejfif S C t K<t -c r 

iGfcfc©-C*6o fie-^r. IS*f^gl 7 1«, Tfc^r 

Oab-dnabtt, mW&B bO^bnOf^UO 
-fAd 0 b~d n b <E>{i-^i£ff5 a 0 — a nCf'-r U-f 
Ad 0 a~d n a Z&m&micmn? & C itCfc -> 

{Cfc^-CSfeDiT 1 ^ l/-^$-fAd0bc~dnbcfc, 
ff^'ffiJBc 0~c n©-r-Y l/O-ZAdOc^dnc* 
6<t#zg^b0~b n©-?"^ U-f£^Ad0b~dnb 
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z&m&mimn? z> c <t -c j: -cft^ns. 

[0 0 38] C © <k *> iCL rm htXtcf -f U^£-fA 

tZZtlc&iX. Site.* (3^i7^^^5SO'6. 
A 3 - 4 ©ra©&:g#tSt#-flJ SrS'J^ SCiiiT* 

-s^^ccjtcs,, -r^cto^. 8SW££g i 7 ni< ■r-fu-f 

fUdOa-dna ©^b£^TW£jaS-Jfc£i&fi-cejfr 10 
l^-fi'^AdOb-dnb ©^b*7jrriW8:$lS0f£*jlSfi 
7 s a VAZA AdO c-dncO^M^ffiStittl: 

Hi. f ^^-{AdOa-dna, dOab — dn 
ab. d 0 b c~dn b c<D**a-e*a©^{b*j&S-ca» 
^••T-SCiCCior. #7 W«2~4©-£*l^*l©g 

[0 03 9 ] JS 1 ©3U6©^»r«, ft? t A 

2-4 CC «t o-C«R83 ti**a«SK«:o(,>rWWbfc 
*J. cti«^©7tji(tigS§© i l>©«:ot^-r4>|B|«|{cjgffl 

4«^fc-3t>riiiJlLfc*». 8Jft& 

[0 040] CJ*2 ©*Sfe©^Sg) *^*jfiffl 
2©*JS©0»lc«*«fi»l«W3aiBtt. iE^-C^ 30 

o r # 1c%> w x ©GttBSrtfeK-r -5 £ £ «e «fc ■» x ifiStg 
[OO4D03B. m2©|gJfe©^{C^S«S»«[ 

m&fmm%£i&z o ^ht, «rs®*7 7 a>*2 

~4 «CM-i-4«fi»«*a!C&r 4»^Koi>TttWf 
4. <#g#f5«ISg 2 0tt, £ -f 5 > ^fOfaiglJ 1 1 
2. SEfiTijaafcaRl 2. Jt^A^JSSiBl 3, IE5£i£ 40 

?agg2 i . lEmmmmz 2 . *^ii4is^s 1 4 . 
< o/e > sgita 1 5 . maims 2 3 . 

KK1 7 2^«3n5. 03K:*JC^-C01 i(5j 
D«j£©<£>©K:ttl~3— ©#^*i#L-C*€>©-C. -e©itt 

[0042] * 5 > #mW» 1 12B, 7fe^-;U^©ttl 

X) **/<;b^|^0B51 3&CKEKttftM2 He. 

2K. ffis^tfc©JBWP8*&®^*w«fSsa 1 7 2tc-en 50 
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s >**#©A#cciaiWLTiEBSSsaH» 

2 2RC«fcmtHB2 3K:H«j-r4. fc*. XE&iS&ii 

S2 ib, Hf^©«s«c«-rs(4tiJ:bf5*nft>nrt,^ 

asking 2 2». m.®.m&tm2 i&htiit>2tiz>jE& 
®mmcmn>xyt'*)i'xm£md& i3*6tt^sn5 

*3&m&m^i& 1 4 VlVKMIM l 8 *:ft-LT:fc:7 y 

A^z^Aimmtz. mmtm2 3«, jes%»s 
5so'6 y ^^it«i»7 t?®wacf»aofcs«3e 

JtKL. *©tlfflafi^%J!Wf*« 1 7 2(CtttfjT*. 
A?*t£SE1 7 2B, *^5>yf|HJSPg|n 1 

7 y ^M5fe«W7 ©fflSET 4*^itC*5W4«S»«. £ 
WC*7 y ^<2~4K»I&"*-SKIBI©iftfi$HK**ft 

[004 3 ] ±j£Ufc£W 5>^$lJ®lg|51 1 2. 
%Z%mi 2, jk»WX»£iai& 1 3. iE%83B&82 1 
acf jEK«SaiS 2 2 x ^K^lgtc . 

«Jt«HS2 3SO-»WSS 1 7 2*iil?ifiS'J^g«:, 

»w«si 7 2#«?«#^c-en^ft2tit;-r£.> «g^J 

2*Hx— !f*»{c. iE^B£HS 2 2^93*9 

[0044]^. S2©5Q6©Jf5Sg{C^5j&S^fScffliJ 
3^K2 0©ittf^{coi,>-CHBtfflt»'rittWr*. E4 
tt. H3©aSS»»iM5et6«2 0{CJ:or. 

5 SO* 6 . 7 y -T ^$feiS83f{ 7 <DU&? 5itt*{C*J W 
•S^S^fti-. ^0'4C^7 y 2 ~4 ©««#»**£© 

«t5KLTjwstsn*©3&>**r«»ia'r*»3. mwee 
s>i/*ijfflia-i i2», i^gBj 
sb&ki 2{c*fu-cjgsA ©©ttfiRjee^im^j-r 

^^•;ux^ih18§ i 3 «ca«-r«. f w s >^$u 

flPfl! 1 1 2 B. 04 ( a) fC^-T J: 5 ifc* 4 5 > 

ki 3R0f]Eaift»fiS2 lfcHtfrrs. 

BB813«. C©f -Y 5>^{l^©A^'C|5]^C/c$-Y 
5 > y t 0 -Ci^S A 0 (DfciWttWmSBBm 22K 

asj-r*. cft<ti5]D*-r s>yt o-eiE?ij^MS2 
i «H4 ( c ) ©«fc 5 ftjEmi^jEgaadisz 2 
acfffi«]t«»2 3 ccia^-rs. iE?2^iiai§2 2«, 

v<;UX|6^HBg 1 3 *>6AW3nfc*A;UX©56@[4S: 
■ I/. 04 (b) ©J:9«tHtB3EI8*^^X436*lSltt 
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^ngiL-CAta^l 8(cl-,t< S. AfcH^ifi 18 
tcMo-c^fc^s^ta^^u^ii^rsjtt^s 1 4* 

«-*«c3ESiS#iS. 3fc-*«SS*Sl 5KJ:oT38ft* 

n/cmmw^t-^«ia4 (d) - (f ) K.Tfcr&'iK&i 

[0 045] 04 (d) 3**£8M$gB5;R0 f 6& 10 
^X©K93fc#;fc-^«^&f§l 5KJ:ot:^3h 

3***Sa*S5CCttg©:SSP*. 3***J8KW6K: 

ffitt«S2 3». 53&»6a*3*iS» 20 

i«gO, hO. i Ot, JESm&M&Z UfefctH 

ft-^pOg. pOh, p 0 i gjSffi&Kl 7 2CCtt^T 

•5. htpiwcl-c. * -y s > y*ij®sp 1 1 21*. m& 

WtXM 1 2 centuries A 1 ~ A n©&gi85£ft^£ 
■MCfflA-i-*. CftCC«fcoT> ttfgJ:b©g2 3«. 
A 1 ~A nO*g^CC*»W*ttffiafi^p 1 g-png, 
Plh-pnh. p 1 i~pn i ^rS'J^O-CJKW^gl 
7 2(cJB*ffl*r*. 

[0 0 4 6 ] tLh©— iI©fea^f^CifCj;o-C. ffi 30 
«t^H 1 7 2 {CttiggA 0 ~A n©8iB^t8;7fc>''OUX# 

^pOg~png, pOh~pnh, pO i~pn i# 
«ftsns. C©{4ffl^ft#p 0 g~p n sr. pOh- 
pnh, p 0 i ~p n i 

s ti zjE&mmmczi? ztm m^ms^-r &©&© 

•C. WtJfgg 1 7 2 «. taiAtfiggA OOSSflSBBBfeJ* 

t W^'2 ~4K>ttl,-ctti£f Sttfcig^c&tl 40 
tHRS2 3*»6W*S*iSfiMi3Ml^pO ». pOh. 
P 0 i Zmmt It, &&SA 1 ~A nOSUflBgW*^ 

Jt«S2 3*6W*3hiffi*BaMr^P 1 g-Png, 
plh~pnh, p 1 i ~ p n i JSi^tl/dWiH-lTUS 
©#>. XW^-Ct^-S©^*^^-/ U-f^YA^* 
TJSto^. i&BA 1~A n©^g^iS*/<il/^«:*f 
It>"3" -Sfiiti^d-^p 1 g~p n g, plh~pnh, p 
1 i ~p n i *>6&gA oaymm.^m^Ji'McM^t 

zmmmnp og, P oh. P oi£-«iiLU ^©i& so 
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[0 047 ] C.<D£*>K.{sX>£ibhinZ>7 : ■< WA 

©^Bbffitt. ffr&©ar i <Dmm<Dfci&<Dm&tmmc, 

Atti^i&l 8a>6a*f3ft/cS$fiA 0~A n©&g^ 
0'3. ^2~4£^ft-eft£Sfi-f SC<t«:J:-3 

r^ofc&^flfcccta^T *&©£&£. *c-c, »«; 

UK 1 7 2 mi ©9gt&©J&tttCffi 1 7 1 

.totic^f^ iw# -f A©^fb£?s#*asK:T3fc 

[0048IS5B. ss2 (Dmmmmicm^m&^Wi 
mfe&&<Dmm<Dffi!$$:m-?m-c$>z. commie 

AlJFffil 7 2 a£WU lW«©£9&^Jfc«»!Bl*« 

Whisht o xammm 2 3 mt> 3 n s # 
©i^ja»n#*ig]aiflnmgi5 1 7 2a-cinjt^j;^icwc 
fc©-c*^.„ encci-or. mmteT'j \<>4 a©sij 

[0 049 ] &*J. iE^«^iS2 1 3&>6ffi*Btk«B2 
3 ceffi^ 3 ti4iEaift«^©ffiffi ({4taib^©»*<!: % 
^IE3Sjg«-^©fii+B) *f9a{C-J*6LT. ^BS'J«©$ 

Ktt*&m-r s c 4 j: o 0 ssss^f5(*ga«:arj 

£t4Ci*5t#S„ iSgA0~Al©^S 
^ia*^'^^ic*fJCt^.5{afi^m^P 0 g~ P n g©fil 

iEffiift«-^©ttffl*«ratcre.L'r. -e©fiL+a©-r*afc 

iEffi««# i . A 0 ~ A n (D&aSEBWt'W 

* >? i?Si^gI56 rSH OTR-jT*fc««»t5h 0 ~ h 

*eaef ^.ciic^-or^D^^^ u-y^-ca©^© 

«tSCi^J4. |S)«HCU-C. ?ggA0~A 1 
©^a^iS*^-;i/X(c*fiE^^,fiifflM<t^-p 0h-pn 
h©ffi*i-tzcnc&£<i:5fc. iE9Si^SS2 l*^W^» 
StiSiE3$ig«#©fiffl*«mK:-r6Lr. -&©{4+g© 

tuxtc^mmmt . jgg a o - a n ©^a^ia^^P 
7 -f^'$tffigp7 -rs»urRoT*fc(t-9«gK i 

0~i n£©(itB£iti$-r&C J67r^< 
4/cW*e*S-rSC44CJ:^rSfeD-2)f r -f U-f ^-{A© 

7-1 AOSiaftfii^jfiS-CSil^-rSCitcJ:^ 
T. 3t7r -/^'3X«4/dW(CJ:-5-C^DS!SS^tS!* 

[0 05 0 ] cm3©»s©^) *i%w*jafflo/cm 
3©HJS©?g)S«:^siffiS»«ffi'JS«a«. §fffi©^^ 
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£ «fc -5 ft Ufc4>©-C* So 

[o o 5 n Hat*. m3<Dnn<mmcm&&&ft%i. 

%ftat*»£KB4 0 ftfflor . ffcta:?&©:>e 7 r W /t 2 

S. »£#tta!l£S;B4 0 B. * -f 5 > ?mW8H 1 1 

3. ifcgnJ^ftiSl 2. **I«Itt*S^«3 1 . ^JQifttt 10 

~>7*3 2. #-»WX#6£HiS 1 3 . iE£tt%&S3 

3. 3fcfr|fiJtt*&£S 1 4 . 'vf-DiC-f >3tU->-^*3 

4 . fiWIifc©8 2 3 . 1 7 3 *^A,-C«lt$i5 ti 
-5. @6 4Cfcti-CS3 £|5)i;lfJj£©&©fCBP]— ©W# 

[0052] * -< 5 > ^MiSPSP 1 13B. iEK&iaiS 

3 3*>6tt;b3fts:E&&d#K:pl8§o-t: > ftz-oux© 
^-C5>^fs-^ (7'n- TV-Ob*) *^-?*X»SiaH5 

1 3ica*-r-5.„ * a 5 > *mm. i i3B. * 

^^^©«fi(C«r*iftfil95efi#«r«*HlSE36jBl 2 20 

ntH;ws. 3e*isnas^a3 1 b, «fi«jss*wi 2 

-as 3 4 CC*< . iE3tt%&83 3 B, SfJg«%K f L 
0 1 0 OMHz-1 5 0MHz ) ©IE3£$fi 

■9*3iaa««!^7 ^ 32. * w s > ysutaiaj 1 1 3 RJ>* 

{it§J:t$32l2 3tcffl^-rS. Stte. IE&i&#feifS3 3 

b. 3tS©?&6 a 0 ~ a n :t>tf-r s&tiJtlsWTfctir 

36H«tt J' 7 * 3 2 B. ^f^Bfe^SMS (AOM) Jt£i* 30 
*»£«tJ?5<;<*ft. JE52&I6MS3 3*>e>W*3*i£ll&g! 
f L0©iE£tf&(i#Cc:g-3(,>-t. ft^x^IUSS 1 3 

*e.Hi^3ns*^-jux©js^*ix7 h u *sv v £ 

ftfc#;W***#GJtt*S£« 1 4RO f Affi#J8 1 8 * 
/i- L Tft 7 7-f ^2~4Ctffi£hr So ^a^-Y^ftu 
S/-y<3 4tt. 3fc#fa14*S£«3 1 2»6IR9 iiStifcJM 
h b5©«S A (Jffiftft f 0 - f n 

©ft) i. ft^fittM^l 4*>6Jfc9££ft7c#:3* 
f * «tt»-5 SO'6^7r-f^ tjHBSI. 7 T? E*tRtf«SL 

7 h sttfci&BA o^-a n©ft (ja^f o + f lo- 
f n + f l 0©*) t&xsizti, n&<Dfa®&mcia 

# -f >ftU5/-><3 4*>e>HWJ<**l£tr- Mf^BiES£ 

&fg{l3§3 3 3&»ftW*3haaiS«f L0 4iaii;H«» 

©fg-^-C*S„ LfrLK&ii. ^ra?-{>-%:Ui<—'* 

3 4*>6tB^3n-str- m#B. ^jg^i'Thsnfc 

*^-;UX*iAtH^l 8 ^6tH*fS nr. &:3***g= 
i&g|5 5 6 ^ 7 7 'tftttffi 7 -CSWSO'lfcSL L tcm 
JSSJft&O^&^f ffciSLft <fc LTBO'Atti^Jffi 1 8 CCM 50 
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^T3fcfcfl9ftCte^T£j£3n7c4>©&©-C. IE5£ 
$#£S53S 3 3 *> h tH+J 3 ft « JSiffiK f L 0 ©IB£&ft-sf 

Jt&il 2 3 B. jE&ft&fiS 3 3 6 W# <* ft S JEffltL 

7 3Kj@^tb*-rs. 

[005 3] ftWrStB 1 7 3 B. £ -T 5 > 1 1 

3^6tll^3n.5.^^{f-^CCIc;D-C. fitflti:«g82 
3*>6tti+j£ft7cfttaMi-*tK:S-3t,>-C. 3 
S155SCK6. 7? ^ft^7©#frr£**K*>W£ 
i&g#tfc. ^O'iC^-? r -C 2 ~ 4 «C>Ffl5-r SEH©ig? 

fi»**w»©*2 ©ss(fcc!)»ffl4iai«(c Lxnm? 

■5. 

[00 5 4] ±asi/fc*-f 3>y$IJffl)gPl 1 3. iggoj 

^t^i 2. jfrwxaasm&i 3. *js?s^>7*3 

2 St>'IE!2^tiS 3 3 *»#/t;u*£fiS#a«:. 
ttM^SU, 3 lRO*^7 : -a^'('>3lcU'>->'^3 4^ 
**Hli^©fC. ttffiib«S2 3SO*»?«fiia 1 7 3 #31 

StlE-r-5. nJ^jgS^jgl 2*iU— tf^jgtc. tIcJI^ 

$ 3 2 jwaaaKf:? * «c. iE?S!g^is 3 3 tmm 
[0055] ^tc. m3<D$m<DBm<£mzmm#wm 

■T. f 5 > y©J©gi5 1 1 3 B. ^SbM*2S 1 2 (C*t 

L-Ti&Ez a 0 (mmm 1 0 ) ©isg^m^^w^ 

•So CtKci^r. jgSnJ^&iSil 2B?gSA0©*4 

f*i^ttte^3 1 zftb-citmmk^y *32 icmm 
-rs. xmmiLi'-y * 3 2 b. iSgA 0©^©^^* 

JE^iSft&S 33*>6tB^34aS^^^fL0©ia^®! 

->7hSn/c^StA0 (JBiftttf 0+f 
L0) ***^-;ux^|5|gs 1 3(cm*f^-So ^c*i. * 
7 * 3 2 K «£ o -cmm&Lifi^ 7 V LtcC <h(C J: 

0 *5JS®S5! f 0 «cJt^r^K:/h3 ^©-c-e©^bBM 

m-CtrSffi-CAS. ^C. ^ -Y 5 > yflJffllSP 1 1 3B, 
JES2i£2fe!Sig 33^P.W^$nS iEK?Sfi#©fiitl 0 ft 

^ESSl 3(cU^|-rSo *^;b^»*llKl 3B. C 
(Of 4 5>i/ff^©A^JCC|H]«8L.-C. ffl$im?s7Z3 
2frh&t>ZtlZ> : &&7< 0 (^$$$! f 0 + f L 0 ) ©ft 
AVW^M^gl 4MAtH»l 8?:^b-C 
ft7T^^'2~4(CtHW-r-5). }t7T -r^*2~4fCAW 
L//cjg?KSE^7 h3hfc*^««, =J*?£Jgi^g|35 

U*7r W^*2~4?:-en-eniSSL/t:Aai^l 8 

«cM-3-c<s. AW^i ss^ft^rrsittM^si 4* 
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SfeWifciftfiAO (JM$gRf 0) ©#4#SA*f3ftfc^ 
fn^>^u->--A34tt, SSBStf LOCDf-hff 
^t£titBJ:tiSg§2 3 fctttfj-T*. CttBJttftS 2 3 
ifittf LO©fc?- hft^i. iE?£^®S3 3*>6(±1^ 
3ft&IE&««#4©{fttI*tfc«U ^©GtfBMM#£ 

&titfcia«2 3«. &SA l-A nOJg^fCfcW&fttB 
Hff #*S'J^L-C^W«g 1 7 3 COKXHlft-r*. io 
[0 0 5 6 ] «±CD— »CD^a^f'5CiiCj:-or > ft? 
#t«B 1 7 3 CCKfflttft f L 0 t?«««gEBIStlfc»[ft 
A 0-A n©*^^**^** *«»»5aot6. 7t 
-r^*$tfflSP7t , ^LrMo-C3tE/c^©Sf ; -r U-f* 
A cctBiM f £ fictan A ^#*ft 5 ft £ . c ©{£+B^« 

i»ss 3 3 &h mt) 3 tiiiE&i&mmcM-r zmmr* 
ms^ti><otj:(o-c, mvm&n 3«, mass 

&c#L/TffiS*3ftfc»£{cft+HJt®SI2 3*>6Htfj3ft 20 

*tt«afcm#*aaisi u-c. s^«a i ~ a n©^ta 
h3nfc*^>x«7 7 w^*2-4ic>FfL-rtHShf 
5 ft /ctii^cft taitfsig 2 3 * h mti 3 ft s mmm^ 
jwirn^wisift-ro*©**. x«^n>-s©*>*^-r 

[0 05 7 ] Jt?#r£t!g 173B, mtfiftKA 0OJW8 

ist^ia $ ft /c^ i w x 7 r ^* 2 ~ 4 (c *t u -c Hi m 

£S*S4 L/-C. Si&gA 1 ~A n©MftS@EN3ftfc% 

r ^*2~4ft#l,TtolW3ft/ct§^:[i 30 
fBtb&g 2 3 #> 6 tU^J 3 ft S&fflMfg-Sf # 4* ft/c WilS 

jfeBA l~An©il^'>7 r3ft/c*-'WXK:*t 
J6T-Bffiffiilfll#*>6SfcfiA0©jaiSE«i'7 r3ftfc7t 
/WX{C#j£^*fltfBMit^*?«l*U -e-©S8#fiI4IE 
S£i£fSflIi§ 3 3 *»6 tti*3 ft4iE?Eftfi^©Ja«g» f L 
OCcS-^T^-f U-T £W A©^g&ffi£3?«>£,, 

r. ^A^hfcf^ u-f £-rA©^8&ffi«:g-3i,>-c. mi 
M4tctf*&M-$ Z>Z LK.lti'iXZ.K j V 4 Z -{ & 40 

[0058 ] C©SQ6©J&$g-e«. * -( 5 

fflWl 1 3*i. IE32&2aig§3 3 36»6lH*3*i*jEa« 

<t-^4ci5)»i/r*^-^x©tB^^-i' 5 i/^*wfflrrs» 

t». fctfttfc. {4fflMtk«S2 3Ccj:oT:«a$ft*fii! 
tBUfl-^i. Sig4&*jfcRA 0©^->VUXtc*tL--Cti 



^2000-3 29 650 
20 

fc©«:a**c»*>6-c*4. &*s. *2©Hii©^«i© 
W£4Htitic. IE&&3ySl§3 3*>6ft;rj3ft*iE3&£ 
«#©&*B*«r^«:-re. ir, *©ttffltfc«©WJE* 4 

■r £ c 4 #-c * •*> c t *) £ -c h ft t, >. 

[OO59]07tt, ^3 ©HSS©^88(C^5jRfi^» 
a>j^g©m 1 ©36»«©«teS*SVrH'r*4. c©ss 
l©Se^«-C«. ^ilW^S3 5 4*rfc«:KW. ^t- 
□ ?-f>*l/^3 4^6Ui^3ft^t*- f-ft-^©^ 
iftiSit^tilL/, MCOTDR (optical time domain 
reflectometry ) W]SStt4|Q«{C»^TKiU&D%S«> 

i7 4B, ®&mkmm3 sfrhmtiztizw&m^*: 

*iaitt^©Bai*«w««c«ft«**svr4. otd 
R*3eRii©»fPK:-3i>rtt4aaia©-r*©ittBttittw 

«*B§-rs„ C ©<fc v K^iiieggK J: 
t5c©i']«a^-cOT D R«'J««gCCj: -,tf7 r -Y^*© 

6, 7r-f^'yc^g|57%i-©J: ; 5fe > jg'JS 3 ft/c?ag7> 
»©iE«[ttffi«*ft3H-r4C4*«r*SJ:5«:a*. ± 

^ L/ tc'm.mfc&m 3 5 #9itt*j5e*aK*ri£rt- a. 

[ 0 0 6 0 ] m 8 «. »3 ©HJfi©^88«:^Si6S^IS! 

#js§gg©sfr2©^0s©«j£=&^vrs-r&£ o c©n 

©•c$>-5 0 08tc*>i^r0 7ii^i;«^©fe©{cwp|— 
©^*^o-c*.s©-c. *©«w«««s-r4. H8© 

Iff 2 ©^01**0 7 © fc© -S MS'J^7fe7 r 

*ffie3H8S-c«^3ft/c*7T -f^T^mmfxr^ 

©»fi»ft*W3er*J:9K:L/fcjSr*.B. %v 7 4 >^ 
T^^mm^^fMt, 8S©367r^^2 a. 2 b 
<b. #*«t^«CK»6ftfc«»©*r>^8a, 8 b 
i, ;i/-7V>'.>:j7^-xg4{cj;o-C«JiK3ft-Cl^„ % 

^t©;U-^f ry^/SX3&J|S:We.ft-Cl»-5. ?6(C, C 
©»2©SeK«"Ctt. 

[5|Bg3 7» 7n^|S]tt*S^S3 8. x;Ut*^ A^JDtc^ t 
-f />'ifiliS (Erbium-Doped Fiber Amp"lifier:E D F 
A ) 3 9 &Z?>< > F ^ X 7 -f >\s $ 3 a *Wf A; K.» » h ft 

[0 06 1 ] m&5J$Z%M3 6R^7c^VUX^.(pISS3 

7«. »fi*--^tt£*«je-r4»^(c. «s««raE3fc 
aai 2iip»ffl^3n^iS6A o~a n©^->vux*sm 

0-CC><Cl»i*T?t. C©*/<Jl/X43l69itflE*i«t338fU 
< . L^fcSl^CC^flBjfig&jKS Aa©#N3t-U>h 
&^n-;UX (a-7 r -<>^7t) =&W*t-r€>fe©T&S. 
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a. 8btCcfcoTgS(jWCcy-f>^A5tft>txS<fc^{C 

<e * ©-c . w&swLm&sm. eo^^mm^ti^co^ 

tt*— JtK:«ofc«>'C*£. :£:£frtt*S£il3 8tt. * 

^M4EDF A3 9 Sr/j-UTAttttiSH 8 HCiSAT 
£&©-c*.&. ftfc. * -Y 5 > ^fWSPSP 1 14B, 
JUXA£BK3 7 REM 3 iCffl^-TS * 5 >?m^Z 

&&mm? z c <t «: j; -5 r . SK-t5sg©»367 r 

-T^*T>-7"iifi^X7 u AK:^t&3*i^)J; i 5{c*iJiap-r'5.o 10 

gftS^X^##iitt]T£rai6nc*£©-C. 

[0 06 2] JijEL/c* 5 > ^SMSPSP 1 1 4 . jftgnj 
^Tci® 1 2 . ^^VUX^IhISS 1 3 . #J9ifi»f 7 2 3 
2RiyfjEKSft»«S3 3 3W1fr''«;U^^JiS*S«:. 36*lSl 

175 vmm&mm^mic, mtiim& 1 7 5 wmm 

/•<2a, 2b. Jb-7'^^;U9SO ! *7>7'8a, 
8 bfrhffif&ZtiZft? r -V ^T>7-il«->Xf-A^ 

4^fai'-f>t»Sii: > -<.rt>£3 art* 

[oo63]H9«. m 3 omnmmitmzmmftfti. 

Wjei8fi©»3©^W©1*i«*^H"e*a. c©Sl 30 
3©^Wc^£$fi#i&i'J5©£S7 Ott. A/DSE8S 
g(77-D^-fy$A») 3b*5iE?2^llSSS3 
3*>6ffi*3ti*jEKiftfi#*. A/D»3c^ 
7-a^-<>7tU^-^*3 4*>^m773tlSt*- hff-Sf 

-en-e^ri-D^-^y^^^ur^w^si 7 

6(cHi;fc^4J:5te»^;*ttfcfc©"Ca.S. 09{C*jO 
•CH7iPlD«fiE©fe©iCtt|S|— ©flF^jWOT**© 
T. *©tt9lfcHWSTS. 09K*5l>T. *-{S>?m 
»1 1 5«. A/D^&g£3 b^'3 cfCita<DlJ-> 

y*)i/ttmn*mti?z>. a/d^S3 bM3 c 40 

^•3 4*>e>a73sn^t*-nt# (ri-uifm^) 
eicmx-rz. mmmsi 1 6«. A/D^3bs 

a'3 cA^tH^^n-Sf 1 -^ *«^FOTBlfS©?ll^tf 
P&r<Z><£fB£*tfttttU C©(4ffl^K8^>-CjgS 

[0 064] 03. 05~E8©tttBlti&g§2 3 

£C©A/D^&|§3 bM3 ctl#8sitl^(,t SO 
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C©<fc5(C{4tBtt^S£A/D^&i§-CSi*& 

C 0 0 6 5 ] 0 1 0 (i, S3 ©5?JS©JIS«gK:tfcSj£g# 
ffra'M£g©l^©^^©ra^*^Tr0-c&3. c© 

tfvx&zoye. ^(DfflVHt&ttS-rz. mi o©&©# 
S7©4>©iPft^.^«. »s**w*-r4««^e* 

SS4 1. ##Gltt*&^S4 2RCM3. ^7-n#-f>3fc 
U^-y<4 4ROT§i£»J5£3§4 5#§rft:«:RW'&*VC 

i»-2>*-e*-5. si 0 caster, i&gnj^fcisu n*. 
%mm icmm $ tizm&SKmz&mmic mstr s i> © 

"CA 0 . iggnJ^fciK 1 2 ©ct "5 tC|ffl*>ft U >i?f«S 
£nj^-C£S *>©-?»&(,>#. ttft^&^K 1 2*>6HJ 

ioKMSntl^. * 5 > ^flJSPgP 1 16«, * 

^•JUX^HSSI 3K:ffl#r5£#K:Httt3ft*:)&'-OI< 

4 1 KtHTJ-T 4. iSfioJ^*?®4 1 (J. ^ 4 3 > 

spi i 6*>6ffi*sti4?ssta3£fi#«:ft*>iac>fii©jg 

ifcgnJ^TfciSi 12*5, 1 5 2 0 n m~ 1 5 8 0 n m©^ 
■Clnm^O. 1 nmi|ift-C^b5-£/ci£6©:7fe£tB!W 
TSC<!:*3-C^.2»©{C*tU-C. «fi?W**4 1«15 
20nm-1580n m<£>B8"C 1 0 n m#{4-C^'ft$ ■& 

3 1 «. iSSDj^TlciS 1 2 A^wwsn-s^^x^^ 
T-CJ^^> 7 feUv— /<3 4lC»*t4. **rajttil*^a 

6«c»«rr*. ##iaittii£S4 3tt. **iArtsfe*s^s 

4 2tC<fcr»r»*Stlfc**iftSflia*«4 lA^ttl*f 

A-r^o ttet)*,, m&z]$zytmi 2*>6Ui*t$n/c* 

©-g(5«. **|Sltttt^S3 1. 42W43^lt 
■^7-i3^'H'>*U->-^*4 4&CjgA3*l£. 
>3EUi/-^4 4«. SSSoT^3tiSl 2M4 1 *><E>ffl 
*fSn*M^©5i6©^fiSbl&fcj:oT'C*4t-h«-^% 
J1^»J^S4 5tcffi73-rS„ J9tttt«e£S4 5«. * 

-A'44A>e.ffl*3*T5t- Hl-^©^iS^ * 
?9J^-r4^©-C*S. jai&ifcffl'J^4 5-Ci'J5£3tt;fct- 
hft#©^«^ (iSS) 7 7(Cffl773tl 

m&m%Mi 2^6tH*f^nfc*^-;ux©ffig*s, m 
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[0066] ±®Ltcm&sm%:m4 i afimmyt&m^ 
s«e. *^rfiif±is^»3i. 42, 43. a^fo^ 

[0 06 7] ftfc. *^BJ«, ±I^J6©JB.ffitCRK£3 

m&aim-c&z. mz.ix> mi o<D£>?<,cm&nj%zytw io 

#ft14il8-&g|4 2 , 4 3. -^f-n^-f >3tUV-A4 
4. JS*»jl!DeS4 5*ffl(,>r*ffl-rSJ:5«C«JiS*. 
S3, H5~H9©iSfi»«aH^ei«:afflLrfcJ:l,» 

[0 06 8] 

C£a*"C&i&t»5i»*****. 20 
[Elti©fSW.clft38] 

[BB 1 ] IK 1 ©XftO^KfllSttftjmi&KBOfll 

©«t LriBij5£sn-6©*>*^-rig?g|giT*s. 

[13] ^2 ©XttOBttfCflt 5 &g#»«'J5£JSS©« 

[04] B3©^#l*MJ£SS»cj:-,T. *&g#ffc# 
i'CD J; 5 tc U-CS l J^S^-5©A^^-rig0St > A-So 
[H5] »2©*tS©«»{c«4ift«»i)HM3eBs«©S6 30 

j^«©flHfS*s%ria'r*5. 
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[ @ 7 ] at 3 ©§efe©jB.«ecra4^#»iM3£§ag©$8 

1 ©^W©tH«E*^rBI"C**. 

[I81I3 ©^©^ffiKffiSilUHH!tffi£&B©a 

[ s 9 ] m 3 ©ss86©^«{c^s?fis^ifcsij^a©» 

[010] *3©^©^SCCffi&&j^tMM£(Ka© 

10. 20. 30. 40. 50. 60. 70 i&fi^ffc 

111. 112. 113. 114 % J 5 > ^ftOISPSP 

12. 36. 41 »fi?JK3&R 

13,37 #;W*#S£[a|Sg 

14, 3 1. 38, 42. 43 36*|Sltt*S^« 

1 5 

1 6 WJttBNB 

171, 172. 173. 174, 175, 176. 1 

77 mmmm 

17 2a laHttflnllSB 

2 1.33 E32i£2StSig 
2 2 iEK^ISg 

2 3 ffiffitURB 

32 ^tweaki*'?* 

3 4, 44 -\fay^>f|/^ 
3 5 fiffrMtt&S 

3 9 x;U fc*3 A^»D^7 y ^ /tSffHH ( E D F A ) 

3 a 

3b. 3c A/D^&g 

2. 3. 4. 2 a. 2 b *7 T ^ 

4 5 jflttSHRISS 
8a. 8 b 3tT>7' 
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